Maintenance of normal circulating levels of delta 4-androstenedione and dehydroepiandrosterone in simple obesity despite increased metabolic clearance rates: evidence for a servo-control mechanism.
To study the effect of obesity on the metabolism of adrenal androgens not bound to testosterone-estradiol-binding globulin, the MCRs of delta 4-androstenedione (A) and dehydroepiandrosterone (DHEA) were determined using constant infusion of unlabeled steroids to steady state in 8 normal weight and 19 obese nonhirsute eumenorrheic women. The blood production rates (PR) were calculated as the product of the MCR and the 24-h integrated serum concentrations (IC). The mean MCR and PR of A and DHEA were significantly higher in the obese women than in the normal weight women. There was, however, no difference in the mean IC of each androgen in the 2 groups. The MCR and PR of A and DHEA were each correlated with the body mass index (BMI; kilograms per m2). The MCR and PR of A and the MCR of DHEA were also correlated with the ratio of waist circumference to hip circumference (WHR). However, the PR of DHEA was not correlated with WHR. There was no correlation between the IC of either androgen and BMI or WHR. However, partial correlation analysis revealed that correction of the BMI for WHR resulted in a significant negative correlation between BMI and IC of A. We conclude that the MCR and PR of A and DHEA were increased in obese nonhirsute eumenorrheic women; there was a strong correlation between BMI and the MCR and PR of A and DHEA; upper segment obesity, as measured by WHR, was correlated with the MCR and PR of A and the MCR of DHEA, but not with the PR of DHEA; and circulating DHEA and A were maintained at normal levels in the obese eumenorrheic women despite an increase in the MCR, which suggests that a servo-mechanism is operative which registers the body size and adjusts the PR according to the MCR.